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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
switch which can be used over a broad band and has a 
low insertion loss and high isolation. 
SOLUTION: A transmission line 3 which has a 
characteristic impedance higher than that of a system 
and a length which is shorter than the 1/4 wavelength of 
signals inputted to or outputted from terminals 1 and 2 is 
connected in the middle of a signal-transmitting path 
which connects the terminals 1 and 2 to each other. 
Then FETs(field effect transistors) 4 and 4a are 
respectively connected between the terminal 1 and a 
reference potential and between the terminal 2 and 
reference potential. 
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»i©«**a»«ffl^©IHfc»ASix, -Otr— 

¥m»$ttt ct o r s titcm 10^7 £ . 

» 2 <z>«^ <h * <dm tc j? a * n^***^- k * 

AA^^ttS(ri5«^35^ai*sttsfs-§-oftfto 1/4 
us 2 43 j; 3 <d&* zmm-t z>m2 (om-^mmm» * 

vf-^vx^U t^o. satEaS^ldA^i^ttmfiE 
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[W#«4 ] « 1 *3 XVK 3 <0*^Sr»«-r-B« 1 co 

A**fctt«rl5«^^feUi***tS«^<Ottficr>l/4 

IS 2 43 <fctfjg 3 (Dt&^&mm-t S 2 60ft -$§-ei§g&* 
^SA£*l. ^co^<^e-y>^J: 19 fcj(^«H*>f 

jg^bffl*SttS«#t0«tftOl/4 <fc OMV^^CO 

l2^iSJ«fii:©R||c#AS^ 
x^ta^iiaoT^ y^^ibflsSrSHfcU 
J: o S *xfc» 2 co* >f y £ , 

mscD^t S9tffi fc <D|W K#A S ttfc^a^ t £ 

5 1 mi *3 j:u^m 3 (D^zmM-rzm 1 

a* * ^ttarisa-T-^ & a* * ^-o&g6o 1/4 
s 2 *3«t 3 <oi&*&mwt-rz>m 2 oftteigjgt 

^IfAStt. ^60^-r>b o -^>-^j:«9 fei*v*»tt>r 
yt-^^U S(rE«ST-lCA**^:ttB(rE 

S2toeai«iKk. 

ffi 1 ofiSiRK k 9 3 co^T- £ cop^ lc}f A S H/c^ 1 60 

30 ^^t°-^>-^ste#ak. 

ffi 2 GOfci&S&SS coSB 1 k <om icS A $ HfcS 2 60 

ffi 2 <&fiiSR&tf>MS <t a2p*ffi t ^p B i ictftwif a 

v^tt^^r^iSL. ****iF«-J:oT»fiR**Lfc!B3 
40 ^J:^460^^ yff|[^fi^fc: i:Sr4$»k-r5 

i»*«6 1 m 1 &&x*$53<Di&*&mwt-tzm 1 to 
fs-&eafe»*ic:»A*tb, >r ^tr-^^t^rts-fa 

2 *5 <t 3 (Diffi+zmm-tzm 2 *>«#e*«B* 
id#A$tb, ^co^-r t>^i«^i#tt^ 
vtf-yv^Sr^ru ^o, ffiriEiS^icA^^fcttflfriE 
as^^m^^tbSft-^co&ftco 1/4 j;og^fi$© 

50 fiiSJSlKk, 
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im*m 7] mi tsxvm 3 (o^^m-r^m 1 <o 

m 2 ft J: tfJB 3 ^^t5l2 o{t-^fiSxi&&* 
8 ] mi *5 J: V» 3 WS^^gttSS 1 CO 

yt-^>^^t, ^o, BfriaJS^tciA^s^ttStrfB 
rmftzmmu *wtt*^icj;oT*jasftfc»2*5 

1 0^*^^-ir, 

mfis^ v tr- ^ v * gg^ ^ mmm& t <d m \cw a £ 
m 21$ turn 3 <Di&*&&m-t z>m2 (om^mm^ * 
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fcT-^^Sr^ru ^o, SftlEiB^^A**^ttffirEig 
fg 3 (Offlf £ SB 1 <D* 4 y 'f-^Wc b OH T*£> 19 a>ofg 3 

10 <bm* t tttreesnifg t <om ztitcm* <om&m 

*b. 

*i©^-fyf*ai xswtfc *>ra-cs> 9 nowise 
m&m i o ] m&m 1 9 cd^^-ji^:^ 

1 1 1 1 7!>M 9 <D<pftt^-^^joV> 

20 T\ 

nt^sr b*W&b~rz>*mfr*^ y^ 0 

1 2 ] if 1 7!?M 9 (Dfttifr—mz%>\,^ 

[0001] 

30 SK^^lfASix. e^SSS^^ii/it»f^^ , 9#x.^ 
^^^^ fcor**>6. 
[0002] 

[0 0 0 3] Clfl<Ofs#e*lH!K«r93i?#^5ffi*^ 
40 ¥m#*>( yf]Bi2 ttfS-?-ea«K^«ii/3SWf.Sr 

mX-tbZo mi 2 (a) tt, 2 OOAttJ^dST- 3 1 , 3 

1, 3 2RIW:»iii:ftO; y^m*3 
^I«f3l, 3 2BJtt*»fcft5*»flc^-f 

[0004] [gJ12 (b) li. 2 o<DAaj;WT- 3 1 , 

3 2m<Dm^mmmmbmmmttLb<Dffl\z-<Dm^mm 

50 SK^»LX3fe^^>f y^-^3 4^»A*tt. ^-f 
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7fif3 4^t7«(D^^3 1, 3 2f?,m^ii 

[0005] tr5-e, ^S(Hi^tcffiv>^tL^#^T* 

* (FET) ^^-7h7^^^-Mv^f, 
[0 0 0 61 ril^^^^yfSm ^>fyf 
^O^tCJiiSefitR o f f £^*C o f f CD&^IJtsJ 

[0 0 0 7] 0J;itf % 012 (a) OlelKT% 3^ 
-tZti#>n 7<m$:$:&1%£l£Z>\aZR o n £/J>£ < 

CRo f f £vh£< L^oco f f Sw^Jc 
ft 9, «IWW**:*TS*"CU*5« ^rOJg*. 

[0 00 8] BMRIC, 112 ( b ) <om&X\ n Ai^ 30 

f f < lc o f f %'b£<-tz> mm^R o n 
[ooo9] ^Wy^>3^#5l« 

tltil2 (c) - (g) J: 5 3. 

hi 2 (c) temi2 (a) \c&tfz>*>< 

3, 3 3a^2lE^JIC8iLfct)^t^6 0 il 2 
(d) tt2fiOAffl*iS^3 1 , 3 2TO12 (b) 
J: v^m+S 4, 34aS:2lBt?l|(C»«L 40 

fzh&XtbZo mi 2 (e) (i2fi©Affl*S J ? : 3 1 > 
3 2m\cmi 2 (a) *><fcO« (b) y^*^3 

3, 3 4^rffl^^>-fr-c LM\£mm\^iti>(Dxi>z>o m 

12 ( f ) Ji2<@OAffi^J^3 1 , 3 2Pp11C012 
(b) &£Xf (c) <DX^ ;y^fjf^3 3, 3 3 a, 34 

£*&*-&;b-fr-C Tfl^tdKH lsfzh<DX&>Z> 0 mi 2 
(g) li2fi<DAm*« J l 1 3 1, 3 2PfltC0 12 (a) 

&£Tf (d) tf)*^ y^-*^3 3, 3 4, 3 4 a^» 

[ooio] wixe>^«*iiWix<>iai 2 50 
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(a) , (b) fc*Lfc«*ja©¥#tt*>f y^«r* 

[0 0 11] ^^ct 9 tc* Wxm&com&bT >< y 
:*lbliRon, Roff, Cof f^f/M^ftt 

efc*i- *lt v \fc 0 

[0 0 12] HI 3, 14, 1 5te-f >^ *£f+#nb 

3 ft. *4 v^m*3 3i£&mz'( & 3 5&ttM 

lstih<DXfoi9. >y^m+3 3^4giCo f f 

b4>y?? 3 5 o>f y ^ Lft?iJ*fi0BSr 
l^tSI <h«£<fc 9. «^«I^^TCo f f 

[0 0 13] £fc, 01 4li^y^*^3 3{Cg^S 
S§3 6, 3 6 a ^Sfit3 7 £ £rf«JD Lfc 9 % 0 

15^7f^3 3, 3 3 a, 3 4 XTTfrmfe*^ 
fig U rtlt-^^Jt-e^K 3 8 £gag L/c fc OT-fc 

5 0 ^(D£oic, 01 4, i 5ttv^-rnteai*iK<o-< 

[0 0 14] [2^om^iS[H]^^ , 9#x6^0 

•f-^o 016, 17, 18**2 m<Dm^fcmm&*m <o 

[0 0 15] il6(li5ti^^yflt 2i©« 
4Affl*W(?k«Bf3l, 3 2*5J;tf lfio^iiA 
a*«S^-CfeS«B^ 3 9 SrJWi Lt^ «9 , 3 1,3 
9IHCDJB1 <OfS#e*jgB^J»-=f3 2, 3 9m<om2(D 

m^fcmm&z$)>o&z-z>t><Dxhz> 0 «^3i, 39 

R»-W[*«K*-t?***ix^^>r y^*^-3 3*sjf a$ 
tt, «^3 1 ^S2pmffi<h<orfltC(i^O^^ yf-tt 
3 4 3&S<*A*tfCV^o W3 2, 3 9^1^^ 
*^3 3 ad?l¥ASiX, «^3 2iS««ffiiiZ>IBlC«: 
^^f y^-*-¥-3 4 a^#A*ixr^So 
[0016] ^7f^3 3^«fct;34aW 

y^lCtT^^ y^m* 3 3 a*5j;U*3 4 

tc-tz> bttik* 31, 39 r«i(D^ i (Dm^mmmte&mm 

bt£*), ^^f 3*3<fci;3 4 a ^7«tlCL 

T^yf*^3 3 aioJ:U^3 4«r^-^tt«B«Ci-S^«i 

^32, 3 9m<om2(oim^-Bmm^mmb^*). 2 
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[0 0 17] il7l:^*»^>fyffl 2<@tf>*4 
itAW^«S^T*foS^3 1, 3 2ioJ:^lffl^ilA 
Hi;W^T-&5^T-3 9^^{iUT^»9, «S^3 1 , 3 

9m<omi(omttzmi&tm=r-3 2, 39^2© 

[0018] S^31, 3 9Mfc:f** S^fttt^^fcT— 
6^K4 o#»A£iv «S^3 l ^SfliaffitoBIJcW: 

2, 3 9miazm<D¥f&<<{^}?—y^xz ok^lv^ 

tl. iSf 3 2 tSMfii«)Bi:(i^>f *^ 3 4 a 

[0 0 19] X^yf|^3 4$:t7WaT 

Ms/f*^34a^timt, l/48tft» 
iS4 0a^y^-^JSJft^i:j:*), *aAtb* 

tteztctb, W3i, 3 9 ra<z>fg i ^ft -i-e^SK^ 

[0 0 2 0] y7-m*3 4Srt^llC 

LT^'f yf-*^3 4 a 4r5j-7«ffitcf S^*^3 2, 

0f^Sri:^5c 4*5* ±K¥8MM>f y^m* 
t LTfim#^imM h7^^ (FET) *v<>r#— 

[0 0 2 1] il8(Cf5^^^m 2fl<D«k 
StAffl*«^"T?*>5« J J : 3 1, 3 2*5<fctf ie<£*iiA 

9r^iioMeas8^*^3 2 ( 3 9B©S2© 

MeigS^Df^St^tfcSo $8^3 1, 3 9 
IH^Ht^-f 2/^*^-3 3#J?A£*K 38^3 1 ^Sipm 

ffi^©m^«:a5>r^tr--^^<z>i/4«ftifcK4 i £ 

[0 0 2 2] tfc, 3 2, 3 9WHCtt^O«ptt>f > 

Z 0 \zm LV^tt-f V 1 / 

4Sfi»B4 0 atfSJfA£*X. «^3 2tS*lfii:(D 
MlCli^-f 5/^*^3 4 a&WXZinX^Zo 

[0 0 2 3] ST. ^^yf|^3 3fcj:i;3 4a^ 
>-tt«SJCi-S t l/4$L&Wk&4 0 a^yt-^ 
^&ftUBK<fc!K &i§«^3 9a»6>*HP3 2M&M,tc( 

4 yisXttZ 0 t*£Z>ti&), S^f-3 1 , 3 9^ 

[0 0 2 4] iSlcW^^-r v^m*3 3£>£tf 

3 4a ^^ttteK-ratSBT-S 9^P>«8^-3 HH£jL 
-f > fcf - ^ >x 13 mmM± bt£Zkkt>\zffi*3 2 
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«^y^-^(iZ0^4«}, S^3 2, 39 

^-7-rntfj:<, ifi©M»«^-c2fi©«tea 

[0025] ztit>&Jk<o¥m#*<{ 

[ i mcDm^tem^&m v 
io -r^^] tc&^-c^fcj: s^si^ a* o 

flIM^S^«9ft^^ y^-b IsXWifcirZb^x. 

tsmmtf o /oo (ommtft ttx^y b l xmvt £ * 

[0 0 2 6] *5^S#-Cfi#^SC o f f 755, 

20 ^»tt^T^^*t*IHi:*ot^5o *w-e, 
4Ra«;&&#*-rsfc«>K. [ l Aloft -*H£i§ 

laoTMtlCo f f £^>ir/W"£;frfe^#;t 
2fe<45£^^g/&as;fc£o 

[0 0 2 7] 

30 ?b-tz>m&. A«*i 7^f V i/-^ a y 

^m****^ jjmxi*. ^xm^br^ 

— >&mmc\iQ±£itZ>^ fcj&s-C#4v^ b t>4^ 

ztcvxDhoxtbv^ tu\,^mxi&mx%z>bbhizi& 
40 tf Ata*-e*> r> ^offir-f y u-^> 3 >^^r^po^» 

[0 0 2 8] 

S^:46tc, Bt*«l^«S**Wtt. 11^12© 
«8T-Sra«i-5«#e»gB*l-»ASJx. ^co#tt^ 

o, iiESB^-JciA^SttSfS-g-i^ttilSW^^Ui* 

JBi^>«^i3Kfl!i«ffit<oiB*c}fA*ft. ^t^y 
50 ^^pItt6it(:j:ot^^ s/fyy'B^lfiL, 
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[0 0 2 9] &tz. «*3S2^«5*i8Wtt, S5l:fcJ: 

»2K>«B^-i:fi*«ffi^(OWI^JfASti^:*a[ 
[0 0 3 0] »*«3^«S*55Mtt, H*3J: 

3 (Dt&^zmm^zm i #eai«K* a£ 

>*£^TU ±ia«S^JCA**^:l4±E«8^^P> 

i£aB£, *2 43J:V!B3<o*B^«:«tt'rsJB2«)«* 
eaMM6*fc#AS*i. ^^yt ft -yy^j:^ 

*^«:±SES8^e>a*SttS«#coiKS<o l/4J:9 
I^I^S2^SSgt tfU04SSI«kEg£:jfS3<z> 

T**S*tfcJKl <£^-f s/ ^2<z>ei£i»8g£ 

»3<z>«s^-^oiBH-ifAStb, -y ve-^^^^pj^-r 
lcJ:oT^$tbf^2 0^-r 

*B<op«tSW«ffifc^lB^-ttL'eixifA*^ ^> 

[0 0 3 1 ] f»#«4{£« 3**0)1*, 1 fc<t 

Xfm 3 Oi^f- 3 Sg 1 <^ft tfillBI 3 ^ A£ 

y^^fU *>o, ±E«^t-A*£fctt±Effi^ri*e> 
ttiJj£tiZ>im f^jRIiD 1 / 4 J: ^Mv^^Ol^l cofc 
SlSSUfc*. ^2*5<t^3<OJg^Sr»tti-5®2^«-^ 
eajgB*Jc»A*tt, *©»tt>fyf-^yxj:n 

*^li±E«B^?>a**nsft-^<o«tft^ l /4 X *9 
«fiv^«$<o*2oea6*Bi:, SU 



(6) ^?1 0-3 3 5 9 0 1 

10 

**tfc»l©^>f y^at, IB2©*^i:*iWtffi* 

x*<< vT-isrnflr&ni&i^ *mfcm*\z£^xm&L 

[0 0 3 2] »*«5fC«5**Wtt. SSl*3cfc 

*u ^tt^yf-^y^it) fci*v^tt>f yt-^ 
10 U JiES^lcA^SfcfcUiEiS^fc 

ttiJj£tiZ>it 1/4 i 9MV\S£tf>^l coe 

S2*5J:tJ«S3 0«S^«rftJtti-SS'2 0ft-i- 
eaftB*^*A*tt. ^Wyt-^iH 

*fctt±E«^feta**tb5ft#<oiSfi^ 1/4J:?) 
fiv>«£oSS2tf>fii£i»»£, Sl^glM^30 
«8^f - £ fc*$A $ ^Lfc^ 1 co>r > ^ v^^te^a 
S2(0fiS6lftK^SB3O*^i:©R|{-»A$tLy5:» 

2^yt-^y^e^h * i oeaa»K<ow« 

20 <JrS2pmfii:OPfltc^tb^ttJfA^tL. W^t"-^* 

. J: o XM$L £ tltim 1 *5J;U*Jg2 cD^^f 
#J£ir. ^2oe^B^^i:m*ttfi^^^^- ; etL 
^nffA£*K ^yt-^^pJt«:i:iaot 

[0 0 3 3] 6 Kff 3**011*. fSl*5«fc 

30 tt. ^yfef-^^tnriictoT^yfy 

ymfczmmi,. *m&m*\c£<>xjtm£titimi<D 

*4nrttWLh. SB2*3J;tfSg3(0«^Sr««i-S*2 
toft-§-e^B+t-»A$tb, ^^)^yt-yy^ 

<tn&«tt^yt°-^^tu _le^ 

^A**fett±ffijS^^e>U3*StbSfa^««<Dl/ 

x*4 vT-^r&ft&nm^* ^tT-iaoTM 
x*<< v^mflF&mmL. ^mi^m^zx^xmm 

[0 0 3 4] £fc. M*«7^«S*5SWtt. ^l*5J: 

^ 3 (on+zmm-r tctf a $ 

*u ^yt°-/y^^pj^t5^<i:lcJ;ot^^7fy 

^yf#St, i2^j:{;S3^^gtt5S2 

^ff^-eiSSB^t-S A^tt, ^fttt^yt'-^y^ 
«t*9 t>iSv^tt-r ye-^y^5:fL, ±ehs^ 

50 JCA**fctt±E«^»ba**nSfS#^«ftO 1 / 
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4 £?>m^ts<D&&m&t. f&2<Dm*tmmm&b 

<£>M (cjfA £ £ «:« ^ it t> <DX1hZ> 0 

[0 0 3 5] &1t. Mt*«8lc«K**X9]tt, mi^J: 
t/» 3 cD*iF*«tti-6» 1 Off A $ 

4<t9Mv^«s<oeaijRK^. ?g3<aa8^£fgioei£ 
eeiUMW^RA mmm& t com k * ti^enjf a $ 

[0 0 3 6] £fc, »*S9(C«5**M*i. *l*5«fc 20 
SrSJRi" 6 % 1 Off ^-eiiS^ * $ 

y»flssrnifcu ¥mfcm*tz±^xB]&£titcmi<D 
^7^^ n©w^i^^ff^^ 

i^ ^^^t<Dm<om i off #eissss^«^m 

ffiioPfltcifA^tt^^fc'-^v^Ee^ai:; _blE 

>r y tr- y > * t £ *>ki csa £ 
■^eaiSK^^AStt, ^oi#^^>fc o -y>-^ <t «9 30 

r^^^fA^tLfc^2o^4^<h. ±.mfcmmmtm2 
(ommm^ t tomtom 2 torn ^emm® t mmmu t <n 
wcmA^ixtim2(o^ y^at, m3<o^tm 

l o^ ?/^^:^ora-efoi9^of|3 0ffl8^i:±iEe 
3|j»B^<orat-*fA*tL/!:»4 0S*5R^i:. ll^ 

S*«ffi^^M^»AS^cSB5<D«*Sl^^Srffif^fe 40 

^fi^^ifti^yt-^y^^M 
t r^ffi«jt-^o#tt^ > tr— ^ ic^ i^sises* 

[0 0 3 7] 

[lSW,ii] ill»^«55l^l^l 
Sr^i"0KB|-C*)So 1^1 (a) IC&I^T, 2<@OAai 50 



jjtotz#><oi&*i, 2HUc#tt>f ye- 
[0 0 3 8] $8^1 iSapmte^opfl^i**^ y 

^^T*^5FET4^jfA^tVTio'9. FET40K 

HI yffSt?*5FET4 a £S}fA£*LT*5 

9, F E T 4 a O K U^f y«^ liffif 2 Cgg^t^ 

9, y-^*^«S2|s«ffijc:»tt*ttTi3«j. y-h« 

[0 0 3 9] FET4, 4a^D*-K iff-Cf 

Ur>ayi) FETOi^ W^6lCFET(Dt° 
>^jr7mi££kT<Dm&fr?$M&fhZ> t. FET4, 4 

off, C o f f ^ffi^ti 1 (b) tD£olcMt>-rz 
h&X-ZZo 

[0 0 4 0] -*\ MWH-7-6IC0 V&mM'fZt. F 
E T 4 , 4aOy — ^, K W ffflZfe't > * 
£ft!K 2rattiSWf^ftSo iffiWrB*fc:*5f*5«E 

tfHBURonSriv^ai (c) Wi^l^tri: 
ds-c#s 0 i:5t\ 2ffloc o f f t^yt-^ 

Z = Z 0/ sin0 

coC o f f = (1/ZO) cos0 

toxmmtzZftztZs ^yt-^^zo-c 

fcSi/4»ft*Bt»«tft5„ ft*5. u^HitS 

[0 04 1 ] LTctfSoT, FET4, 4 a aS-tfrWl*- 
7ttffiOt#trttg3|j»»3 £ 2|©Co f f tt'fttt 

^ytf-^y^^zowi/4$SI8^M^ti, c 

o f f l^«W(-^r^>"fe^$tbSo -T**3*>, 1X4 
MM^WlCfli^Ro f f 0^^£*vC^£ 
©i««c45. ^(DfL^b, »A**Srffi«i-Swi:dS 

[0 0 4 2] ^fe, FET4, 4 a *t-Ptt^-y*« 
O^tiCJi, S^l^b£fcFET4ttSSLRon©fi 
^yk-^y^^itEi, eSliSISS 3{RiJ(l{g;-r > tr- 

Ron dseaaw-e-f y t°-y^*m&t$tix m 
4>*—y^xki,xfL?Lz>tox\ &mi&&*m^m& 

So 

[0 0 4 3] **3 % r^i§^fflV^Tl/^l/^t% 

j£^ffif«-efi»ftr-f y i^-y3y»M#5:i:« 
£ ft < r t x < % '>ft < * <>eiiij»Kii^^«rtt>r > tr 

<fc «9 St ^ > t°-^>x $r^f L^off ^-Sfo 
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[0044] r rr% m i <D@B*ffiv*fcW*&»&^ 

-To 0 2li, Ron=12 (Q) , Rof f = 6 (k 

q) , co f f = 0. i ( p f) t it, mmm&*n 

AUftv^X^i^-fyf (012 (d) ) 

m (Hi (a) ) ^ffAi^i^y^av 

*JfA»3fe»tt«:#5fc«>. Z = 64Q, 0 = 51° t 
LTV^o 10 
[004 5] i2/l^PJb^<J:5^, 20GHzl:^ 

Afi^i^r^ y i^-^g y« 1 . 5 

d B, 1 4 d BT?fc5tf)fc:*frU *HJS0UOjf A»5fe*3 
<t^7-f yu-VayiiO. ldB, 23dBt*fe^ 

[oo4 6] imm<otem2] m3itt¥&wiz&z>m2 
(DmM<Dmn&^~t\E}&mT*hZ)o m3ic&\,^x, mi 

4aKof f kffiC?gm$:h^*-Y'<i/? 7t*Itt 

[0 0 4 7] »ieoHlfi^li^|^«^ % ffUjffl]^ 

6 {Ct°^^^-^m^T^mEE?:^Di-5 £ F E T 4 

1, 2«ifMKa*ftSo ^jffli*^6{co v&mu 
-rz>t f e t 4 (Dy — kw ywi^yt-^y 

[0 0 4 8] FET4i5t7tt« (-****> 

ib, il^yt'-^yx) <7)fgF{Ct^ FET4|iRo f f 30 
tCo f f (D^J(H]K^*ffi^/«C'9, Co f f 

y^^rZ, mMS£0 l:8fH5: ^^<t "9. ^^tt 

jK0Ktt^©»tt>r ^ tr-^y^ k« 1 / 4 rsis 

K£3Mffi£fc«9. FET4(OlF4tiCo f f Sr^y 
[0 0 4 9] Lt^ot, ^lOH^C0^S<tfWI^^ 

n<D&&Mf&xn**s<i<'? i &m'&<Dm^-xfr>z>tc 40 
[005.0] ftK* *asw^«s'2fi^«-f-ea»te^ 

1, 2fc«tt/lffl^*iiAffl*i8 J F-"CfeSiS J F-8Sr = i:« 

rsfi, 8r^ii^t^ii^«^2, sr«io 50 
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£2^«*e»ftB££»!9#;t3o «HF-8Kte2ffl«> 

3^ttSe$tt-Cje9. FET9(DV-^WI^>t' 
-^>*Z, mf*&0<ots$k&&3i:fr\sX1&*l\£& 
«£*LT^So FET9a^y-^^^yt°- 

^ z , 0 (7>e2|jSK 3a^ tt^ 2 legs 

[0 0 5 1 ] F E T 9 <Df- Y^^mfi 10^U 

^tt«fiti 0 a sr^ursyaias^etcsasix-cv^So 
mmm® 3 ©s«iSMfl[^Rii:fiwwF e t 

4, 4 a#J?A£*bT:*o«9. FET4, 4a(OKK> 

[0052] esij»K3 a<Dmt%tmmmGLt 

«(C|iFET4b, 4cJ&M*A£*V F E T 4 b , 

ixTjoO, y-^«^^s?p«ta:ic:sastt-cv^ 0 * 
y— hW-T-icwt-eix-enffitts b, 5 c ^lt^jw 

[0 0 5 3] £t\ ^FET^D^ — K (^^UyS/ 
3>SD FETtT)^, $iJ^T-6tClFETcDt: 0 >^^- 
:7«JE«T<P*ES:8MlDU frJ®* 1 ?- 6 a IC 0 V^rRl^JP 
t5i:FET9a, 4, 4aOV^, KW^MIIiSK 
tf^^bte*)^ FET9, 4b, 4c(Oy- 

2, 8M^2<oft-g-ea«Bfij6»r^*So 

[0 0 5 4] Mmi^^e a iCFETCOt:^^-^^ 

t^2 f 8m<Dn2<Dm^mmmm*mmkt£i9, t& 
r% s^i, 8Bo»i<o«#eaiftB^*ai<D»^(o 

^^ffilHlB^mj^^R on, Roff, Coff £r/BV^T 

mt>-ttm4 (b) o<t5^*^$tbSo 

[0 0 5 5] F E T 4 a , 4<7)2ffi(DCof 

Z = Z0/s in0 

co C o f f = ( 1 /Z 0) c o s 0 

i/4»ft*Bi:*4lii45o wttAJBftSrc 

[0 0 5 6] Lfc^oT. FET4, 4 a fc^tl^tl* 

7Vtm<Dk$\c&m&m&3 1 2<@<dc o f f t-ew* 

^yh 9 ^y^^z0(Di/4afiM^^^ C 

o f f li^ffiWtC^r^V^/U^tt-So -Tftfc>*>, 1/4 
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[0 0 5 7] £fc. FET4, 4aj5^tlWy« 
0>£#KI*. FET4 aa>feiB^lffl£rJLfc!§-£\ FE 
T 4 <£>{g«Si Ron 3 -TM V fcT— ^ > X 

[0 0 5 8] fc*5, C<D£#^£/8^TV^^<D-C\ 10 

i / 4 J; 9 >ft * -efctttf <fc v ^ 0 
[0 0 5 9] :;t% 0 4<DlE]&£flJv\fctWfe*£^ 
to ID 5 fiR on=12 (Q) , Roff=6 (k 
Q) , Co f f = 0. 1 (pF) t IT, El 4 (a) X 
g«»B3, 3 a Of $5:0 t Lfct*^»^^ ^ 

[0 0 6 0] 4fc\ 2 0GHzlI*3V^* 1 t)6ff4»A 

«*#tt£^Sfc«>tc:z = 6 4 (Q) , 9 = 5 1° 

MOt¥A«5fei3J:tfT>r y v-a >-(3:4 d B, 2 5 d 
Bt^50|C*tL, ^HlfetO^ffiOjfAa^ctU^r^ 
y > 3 yii2 d B, 3 1dBT^5 0 Lfc^o-C^: 

HJ6^flgfiffAffl^*5J:r5r-r y > 3 xoi^tit 30 

[0 0 6 1 ] ^77tii/TttV^^V* 

#6 0 FET4, 4a, 4b, 4 c <Dl^ < OT^£ 

Co f f JC«UV^H^*^r^^^^-C«#«lx.^«-& 

[0062] imm<omm4i me^mm^^m^ 

^l^-^^95p p p(i[sj— Jfeii^oafiSr/Tto 2« 40 
(O^Affl^^T'&SS^-l, 2:fcotlM«0>#iiA 

a^fipiD-rssHsaffit-cto-cJS^i, 8^co^i (Dm 
w^fvt-^z, «a« e 3 , 3 

[0 0 6 3] HHF-1 ^S*me^OF^iC|iFET4^jf 
A£*L, F E T 4 (7) K l/^ 1 (C^^tlT 

V-^«^UI2Ptffil:8«SntV^. FET 50 
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-c^s Q tmmm$Lt<Dmia±FE.T a c&w?< 
Sttry-^*^ttS*««a:«-»a*ix"rt^ 0 

FET 4 c<D<?-h 4g^tt«gi5 c^LTffl»6 

T4, 4cOt7^MMCo f f CDftliCta^L 

[00 6 4] ^FET^D^e-K (T-f7 P Uyv' 

3^S) FETOl^ ^j^eCFETOtV^ 
:7»]E«TO«ffiS:fWJDU «J»SH-6 a tCO VSrBMJD 

«^FET4©y-7, h^-om^M-O-^—y^ 

y^tte*). FET4 c<£>y — X, KW >f^ti&^f >^ 

-y^xtftZo t<o&m. «S^i. 8lffltf>gSitf>{s-i§- 

&&teSfSr<bftS 0 
[0 0 6 5] *!jfflJ«g^6 a (CF ETObVW 

fl, 8lB^>*l<o«#fi*a»riaillri:*ao 

ss^i, 8ra^»io«#eaaK^wiico»^ fe 
T4itii5isfeiR o f f t&±mmco f f <Dmi\mmm 

8tSb$^5 e ^LT^^t. FET4©^?i 
Cof ft e^K3 1 1 ^1(7)5 

*>FET4COCo f f |C«!bV^fi^"CwJglHlK35S«^ 

£itS 0 ^fc. eSliBK 3 ^^^z^m 

^l/4&fjga&£^«£&£ 0 
[0 0 6 6] — 1 1 <£>?3I tX^-^v'^ 

>-^^eaijRB3 a txffif&£ivz>tB\9&te, Bmm&3 

KSf 1 / 4 8t§i&B& i: li^flfi ft So 
[0 0 6 7] Lfc^oT, *Hllfi<0^ffi"C«*(Z>4#tt^ 

^S§3, 3 a^Jir^^'Y^^^ l l ^Mt5: irtcj: 

otFET^4MC o f f ^^tVir/Ut^r^^ 
[0 0 6 8] [H160»ffi5] H7I4*«W^«S*5 

onifio»ffi«r^i-0KiaT-*>So m7\c&\,^xm4 1 

^^01/41111^12, 1 2aT'I#^X.fct 
So mbl/4SS»!8l2 1 1 2 a Ji^r 
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\C&\,^X^ FET4, 4a, 4b, 4cO^<oHC 
o f f tC^H/^^ft^rV^v-^^fi^m^/cim^^ 

[0069] mmnmmei ms^mM^^me 

mt}^X^^^rS%:MciM^X^o^ . ftJ«HP6, 6 
atCWt^WlE^ctot^l, 8P^COfgl <?Mf 10 

[0070] a&HM, sm^mtL*^ v^m+xih* 
\cmmztix\,^ 0 *fc, jg^-i okici* 

FET4a^a$tL, FET4a^)KW>'WW 
^ l tcgeM£*i5 £ <t fcfc y-**^teS*P«ffil-«« 
StlTV^o h«^mj&St5 a ^LtlJ*^6 20 

[00 7 11 tfc, SB 1 2, 8Pfl^ttWtt>f >fcT— 

^z, iMe^M3 atfsjf A£*x-c*3tK eat 

£o «H-2 £S*«ffi£<&reitt:ttU FET4c«$ 
tlXiS*)* FET4cOK^y^|«f2^ y — 

5 c ^LTSMf 6 a K8«$Jh,T^5 0 
[0 0 7 2] *J»«^P6, 6a(CMt5li£^ 

^x.6C£tcJ;i9. 2o(Dft-^e^SIK$:^0t)#x^r 30 
£#-T?#5 0 tFET^D^ — K (t* -f l' y a V 
^) FET(Oi^ WW6CFET(Ok a yft7l 
JEJ^T<D®J££Pf]*DU ©J»^6 a ICO V^r^Oi-S 

tFET4 a(oy— KW«^yt°-^y^ 

FET9, 4cOy — X, KW^IBfiffi-O' 

3fts*iikft9, «S^2, 8PrB^»2<o«#fiBSKlijK 

«shp2, 8Pfl^2^ft-^eaa»^»iit*D. 40 

1, 8PfloSl(Z)ft#e]SSKfi3l»ri:*So 
[0 0 7 3] *B^2, 8Pfl0^2(^«^ii 

&&&mm<Dm&. fet9*5J:^4 c ^ 7 ^it^ 

19, rcof^FETtefl^SiR o f f i:S^iCo f f 
Co f f 8lB©»A*5fe»ttSr*T*-frSK 

[0 0 7 4] Ld>ltt*St>, *MT'liFET4a« 
-f ?>-XX2bZ>tzlb, FET9, 4c020<DC 

o f f i^M3 a d:J5^I[H)SeMt5o £b 50 
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x^^^x^^mx^B^mxm^tr^ y > 
[0075] mm<Dmm7] B9ii*«wi-«5»7 
ti^— w#^iatti^--*^:tti^«^as:^-ro 2® 

<0ffi£Am**^Tfc3«S^l, 2*3J;tf ifltf>#«A 
Mt>1&*X&Z1i%*8&M;ffi^X&Q, fiJffl«S^6aK 

Rpai-sftafPWEE^jzoTM^i, 8P*(o»i(7>ft#e 

S88i:«^2, 8P^cDm2(7)ffi^^S^^^0 , 9#^ 
60 H^-l, 8Pfl(Ctt^flr^>r yf*ft'ifc5FET 9 
tfSJf A£*LT*S»9, FET9COKK^I«^8(C 

[0 0 7 6] £fc, JS^2, 8P^tC^4#^^t: 0 -^V 

jRB3 a<Di^ffldS#>«fJS^2*3j;l5 8tc:»jR*ttTV^- 
5 0 88^2 tS?8fiiOR||C|iFET4 c^g^£*L 
T3o9, FET4c©KWy^tt*H-2lCftRSft 

z>tt bizy-xi&*Ammmmzmwtz*ix\<>z> 0 # 

>^ 1 l^Sffi3tt$tLTV^S p 

[0 0 7 7] 9J»«S^6 a ^BlAD-rs«£E«:^X. 

^>r<t(cj:t), 2fi©f§#e*K&£SJ0 
"C^5 0 S-FET^D^ — K (f-f/U^v/ayS) F 
ET<D»g\ MMSHF-6 aCOV^Mf^tFET 

9, 4coy^, KKyrpltti-r^t-^^t^ 

WHF-1, 8M(oMl^«#e*fiBd s *ii^*0, 

*^2, 8 ihok 2 ofttfiseeasff 4 5. m 
£f$an-r5£*^2, 8pa^»2^ft-^e*sBj5s»ii 

[0 0 7 8] t^ZX\ «8^2, 8M^m2^fs-§-e* 

&K^ara<o»fr. fet9*sj:^4 c^^-^^^* 

rcD^F, FETfiilMRo f f i»4?tCo f 

^t^OCo f f 35S«ST-2, 8Bao#A«*«M*£*T 

6 (OHJgCD^ST*^ Lf:FET4 a dS^ffi L&Wctf>, 
F E T 9 <D*71$<D!tr±2gmi:mm It 7c j£|El&&fltj£ 

[0 0 7 9] L^Lft3^&, *»*"Cli, F E T 4 c CO 
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C o f f k**'<is? 1 l*5<tt^e2l«IK3 a&izJtm 

>^ z t e £fg 3 <Dmm<Dftm<Dm& tmmtc^ 
et 9(D^±mmtem^temm&tmmmm$izW7<£ 

[0080] [^*s?)^fi8] mi ote^mw^mzm 
8<Dnm<Dmm&7f:-t\B\mmx~&>z> 0 mi otd^-c, 

HI 4 tm-ft^-(D&&te^-*tctem^<D&&&^ 0 

X.5 0 fiS^l, 8RCIi*fi^^5/f*^-efc5FET 

9 755}fA^ttr^«9 % FET9© K U-T ^SS^fiS^ 8 20 

WStt£;h,5* fc fcKy-*«m*BHF-i \zmgt2tiX 

[0081] *^8ictt«H*>r^tf— 

(Dftfe-O^-y^XZ 0lC§t^l/4»fi»Bl 2 
a^i^t^9, l/4»ft»8l2a©t5-* 

Z $rj|oiag 0 3a^ LT^ 2 

«ffiirOPfltCfi«ietL-?f*LFET4 b, 4c^g|^tLT 30 
*3«9, FET4b. 4c©KWy* : Ptt#/rfia«B 

3 a (D^jc^jK^ns^ £ t«cy-^jg^-fiSip«fl: 

^LtSja^6 a lC*ilS3K$iXTl^« 4*5, 1/ 

4«ft*M&i 2 a(^yt°-^y^^6f5^^i 

[0 0 8 2] »JW«^6 a JcBlAD-TSfliJBESr^x. 

irKJ: t>. 2fi<Dff^ii;&&£^9#;t£r k& 
#FETdSD^~K (f^Uyv'a ^M) F 
ET^, W«6aC0V$:mt6iFET 40 

9, 4b, 4 c?>y — ^, ^n^tiiS^ 

iSWfi:*So fflf*-. i«^6alCFET©t°y^7 
«iE«T^«BES:Bl*Pi-5i:«»^2 f 8IH<£>gS 2 0>fB# 

[0 0 8 3] ^rr^T% «S^2, 8Bn<Og2^«#e^ 
FET9, 4 b, 4c^7«|i 
49, ro^prtl^FETfi^SStRo f f 50 
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co f f <D&?\mm\B\9&x*mt>-rz k&m % mm&m 

*£l£:Jo^T4$lCFET 4 b, 4cOCof f»2, 

JKffi-Cli, FET4b, 4c(02iOCof f <bfeli 
B3 a kti*nMm&*l&l8rt-Z>o -tOfcfc. 3 

a <z>«M4^ ye-^zt m^fi 0 £35 3 0>HJ££>^ 
»tt>f ^ tr- b v > 1 / 4 ft JMM k&mkte 

9. F E T 4 b , 4c©*4*tCof fORfSr^rt 

[0 0 8 4] *3M6*>»ffi-ctt, » 6 (omm<Dmmx*^ 

LfcF ET 4 a /$S#?EL4^f::#> N FET9(Ot7^ 

itTttft <. me (omm<DMm\cbtm ltmm^ 

W*/hSV\ £*^£ffl^T^4^CDT*Jk 

ri^#5o 4*5, *IHfi<Bfl£ffitC:fc^-C\ FET4 
b, 4cOt^b^Cof fl^U^^Mt^ 

^*xmz&ttM&h^m<Dftmk®m&mirz> 0 
[0085] [mm<omm9i mi it»»ncfiisR 

B©i4AI±l*ffi^5«^l, 2i3<i:tf H@tf)*ii 
AW*«S^-"CfeSiB^8 4:S:«L"C*3 0, ftJ^*T-6t£ 

&ki&*2, 8m<Dm2<Dm^mmmv&&$)*)mx.z>o 

— Kl 4^*$A£;*XT*5«9, PlN^t-KMOft 
IIJDC^s/ hJB<D3r*^>* 1 7^r^UT^T-8fC^ 
I$tltio^ BSliDC*^ hffl©^rt^>^l 3 1: 

[0 0 8 6] PlN^t-KH^Wlil 
>fyt-^(^i/4SftMl 5£^LT*J»«8^ 
6lzmgi£tix\,*Zk Hie, 1/485JS18150- 

&SS3 alcmUiStlX&V). fiiS»B3a©ffi«|j:DC 
hffltf>=**^>* 1 9£^LTffi^2l£g^£*bT 
l^££t>M, PlN^t-Kl8^M:gI$tl 
T^£ 0 ^ © P 1 N y>T K 1 8 OiSttS*lffilC 
mWt£tlX^Z> 0 tLtz. P.lN^t-Kl4WiSt 
Sipm® touted, PlN^t-Kl8Wt7^ 
o f f fc»LV*#*0>* 1 1 asggjR 

[0 0 8 7] MWfcMF- 6 fc: P 1 N^>T^-— K 1 

4, 1 8«c^LT>H^T^t45«J:9 4«i£S:^n»a-t- 
Z^t^J:*). ^ p l n ^ Klif y t°-^ y x 
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9, *^2, 8Pflo»2<o«#e3*iBK^igBft/i5 0 

iS?tC SJfflJ^6tCP 1 N^-f^-— Kl 4, 

l. 8IB©IBl<o«»eaiBI»^«»fi:4 9, *?-2. 
8 M^>» 2 fc ft So 

[0 0 8 8] ^d^-C. «8^2, 8BOS2©fiffiS 

g&as#iltf>»§\ PlN^t-Kl4i3j;r;i8«s 

o f f ^4?ico f f <D&Pimm&\&x*mt>£ti. 10 

lil8Wijo^T:^)Co f f tf*«S^2, 8Mof¥A 

ffftUftV^*, PlN^t-Kl40t7l*0|r4 
[0 0 8 9] L^Uftj^b, Tf^fS f 3: . PIN 

y>r Ki8©coif 1 1 ^eainK 

m&tmm\z.wm*tz>- n &&&&&&&& 20 

A Vb°-^^^tc^LV^ 1 / 4 

*££*co f fo^^t^^t^:^^! 

*f ASffc £ r-r y > 3 r t s Q 

[0090] ft*3, ^i^Srtli-st^^f^ 

[0 0 9 1] 
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[0®<OffiJ?iftlfcBJl] 

[0 1 ] 1 (o^jfi^^ffiSr^-risiKig 

xh% 0 

[12] HI l *5 JtfltSW)****^ 5>^fc«5}f A 
[0 3 ] 2 *>3li6<^ffi£^-risl&ia 

[0 4 ] *mw\zmzm 3 o^m^^^^-rs^^ 

[H5] BB4*5±Wie*«)**«:^-f y^-^«5»A 

[0 6 ] *&m\cmzm4 (omm^mm^-rm^m 

[17] *«Wtc«S»5^SIJfio^flg«r^-riiIBBI- 
X$>Z> 0 

[0 8 ] *«bi:«5S6 <Dmm<omm^Tmmm 

[0 9 ] **»i:«5S7 <z>Hlfio^ffiS:^-riHlKia 

[no] w ^518 <DmM(Dwmz^ir\B}® 
mx&>z> 0 

[mil] *^^lc#51 9 o^S<DiI^^t!lli8 
0-C£>5 o 

[812] a§*«*:^i-|sIKH"efc6. 

[B13] 86*««:«-rH*H"C*>6. 

[0i4] ^*«*^-riHiKia-e*>So 

[g]15] i£*#J£^"r[H]&0T-fc5o 
[016] fie*«Sr^i"lHlBia-C*>So 
[0 17] tt*«Sr^i-|BlKBI"X?ifeSo 

[018] «e*«i^i-[E]KH"t**>So 

[0 19] ^^ffi*5<fct5^7«ffi*C*5*tSX^ y*- 

1, 2, 3, 3 a -eaijtRK. 4, 4 a, 4 

b, 4c, 9, 9a-FET, 5, 5a, 5b, 5c, 
lO-ffiSi, 6, 6a-W«^ 7, 11, 13, 1 
6, 17, 19-* + ^, 12, 12 a, 15—1 
14, 18-PIN^t-Ko 
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